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(54) METHOD FOR PRODUCING HIGHLY LIGHT-TRANSMITTING FILM AND COATING COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a highly light-transmitting film having high surface 
hardness and not deteriorating the performance even with the passage of time by the use of a fluorine-based 
material. 

SOLUTION: This method for producing the highly light-transmitting film is characterized by coating a substrate 
with a silicate compound treated with a silane coupling agent having a fluorochain and then curing the coating. 
Another objective coating composition comprises (A) a silicate compound treated with the silane coupling agent 
having the fluorochain, (B) a photocuring material, CC) a photoinitiator, and (D) a silicate curing catalyst. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the high translucency film characterized by making a base material apply 

and harden the silicate compound processed by the silane coupling agent which has a fluorine chain. 

[Claim 2] A) The manufacture approach of the high translucency film characterized by making a base material apply 

and harden the silicate compound processed by the silane coupling agent which has a fluorine chain, B photoresist 

ingredient, C photoinitiator, and the coating constituent containing D silicate curing catalyst. 

[Claim 3] The manufacture approach of the high translucency film according to claim 2 that said hardening is an 

optical exposure and the thing subsequently performed by heat. 

[Claim 4] The manufacture approach of the high translucency film according to claim 2 or 3 that the refractive index 
of said B photoresist ingredient is what is located between the refractive index of said A silicate compound, and the 
refractive index of said base material. 

[Claim 5] The manufacture approach of the high translucency film one publication of claim 2-4 that said D silicate 
curing catalyst is what has optical latency. 

[Claim 6] The manufacture approach of the high translucency film one publication of claim 2-4 that said D silicate 
curing catalyst is what has heat latency. 

[Claim 7] A) The silicate compound processed by the silane coupling agent which has a fluorine chain, B photoresist 
ingredient, C photoinitiator, and the coating constituent containing D silicate curing catalyst. 

[Claim 8] Goods equipped with the high translucency film obtained by any one approach according to claim 1 to 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to goods equipped with the film obtained the manufacture approach of 

the high translucency film, a coating constituent, and from now on. 

[0002] 

[Description of the Prior Art] Equipping the liquid crystal display of a notebook computer with the film which has the 
so-called high translucency with high permeability with the low reflexibility of light as a filter for raising luminous 
intensity recently is considered. 

[0003] It is known that the film which has such high translucency will be obtained from low refractive-index 
ingredients, such as fluororesins, such as polyvinylidene fluoride. However, the translucency of the film obtained with 
this fluororesin had the trouble that an outstanding thing and a film degree of hardness were not enough. 
[0004] On the other hand, the fluorine silicate as a coating additive for improving resistance to contamination is 
indicated by WO 96/26254. Since hydrolysis advances by the passage of time although the film has the high 
translucent rate in early stages when the film is formed using this fluorine silicate, a fluorine content radical ****s 
and it has the trouble that a translucent rate will fall. 

[0005] Moreover, it is known that the film which has high translucency can be created by combining the material 
which has a different refractive index to the order of mum. For example, a total translucent rate improves with 92% 
by combining the layer of a refractive index 1 .37 with one side of the layer (90.5% of translucent rates) of a 
refractive index 1.56. Here, if the layer of the refractive index 1.5 which hits in the middle of each layer is prepared 
among two-layer [ these ], a translucent rate will improve further with 92.5%, and will exceed the translucency of the 
layer of a refractive index 1.37 itself. Furthermore, if the film is created so that a refractive index may change from 
a material continuously towards an air interface, it will be thought possible to create the film of further a low 
refractive index. 
[0006] 

[Problem(s) to be Solved by the Invention] Using the ingredient of a fluorine system, surface hardness of this 
invention is high and it aims at the passage of time offering the manufacture approach of the high translucency film 
that the engine performance does not fall. 
[0007] 

[Means for Solving the Problem] The manufacture approach of the high translucency film of this invention is 
characterized by making a base material apply and harden the silicate compound processed by the silane coupling 
agent which has a fluorine chain. 

[0008] Moreover, the manufacture approach of another high translucency film of this invention is characterized by 
making a base material apply and harden the silicate compound processed by the silane coupling agent which has A 
fluorine chain, B photoresist ingredient, C photoinitiator, and the coating constituent containing D silicate curing 
catalyst. Here, subsequently heat can perform and previous hardening may be an optical exposure and a thing to 
which the refractive index of B photoresist ingredient is located between the refractive index of A silicate 
compound, and the refractive index of a base material. Furthermore, D silicate curing catalyst may have optical 
latency or heat latency. 

[0009] Moreover, the coating constituent of this invention contains the silicate compound processed by the silane 
coupling agent which has A fluorine chain, B photoresist ingredient, C photoinitiator, and D silicate curing catalyst. 
[0010] Furthermore, the goods of this invention are equipped with the high translucency film obtained by the 
previous manufacture approach. 
[0011] 

[Embodiment of the Invention] The manufacture approach of the 1 st high translucency film of this invention makes a 
base material apply and harden the silicate compound processed by the silane coupling agent which has a fluorine 
chain. 

[0012] The silane coupling agent which has the above-mentioned fluorine chain is used in order to introduce a 
fluorine chain into a silicate compound, and it has a fluorine chain and a thoria RUKOKISHI silyl radical. What is 
expressed with formula CF3(CF2) l(CH2) mSi(OR) nR3-n (the integer of 1-3 and R are [ I / the integer of 0-3 and 
m ] the alkyl group of carbon numbers 1-5 for the integer of 0-10 and n), for example, is marketed as silane coupling 
agents, such as CF3CH2CH2Si (OCH3)3, can be used for such a thing. Here, when I is larger than 3, it will be in the 
condition of a silicate compound and not dissolving, and while there is a possibility that processing may not advance 
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well, there is a possibility that the degree of hardness of the film obtained may fall. 

[0013] The silicate compound which is the processing object of the silane coupling agent which has the above- 
mentioned fluorine chain on the other hand is the tetra-alkoxysilane expressed with Si (OR)4 (R is the alkyl group of 
carbon numbers 1-4), or its hydrolysis condensate. If the carbon number of Above R exceeds 4, a cure rate will fall. 
As a concrete compound of tetra-alkoxysilane, a tetramethylsilane, a tetraethyl silane, a tetra-propyl silane, and a 
tetrabuthyl silane can be mentioned. Moreover, the hydrolysis condensate of these tetra-alkoxysilane is marketed, 
for example, can mention the MKC silicate 51 and 56 from Mitsubishi Chemical, ES40 from a COL coat company, 
etc. 

[0014] Processing of the above-mentioned silicate compound by the silane coupling agent which has a previous 
fluorine chain can be performed by carrying out the condensation reaction of a silane coupling agent and the silicate 
compound under acid conditions. In addition, according to the used ingredient, this contractor can set up reaction 
conditions, such as reaction temperature. 

[0015] Thus, as for the obtained silicate compound which was processed by the silane coupling agent which has a 
fluorine chain, the refractive index is small by installation of a fluorine chain compared with the silicate compound of 
a basis. 

[001 6] A base material is made to apply and harden the silicate compound processed by the silane coupling agent 
which has the above-mentioned fluorine chain by the manufacture approach of the 1st high translucency film of this 
invention. In this spreading, in order to dilute with a solvent in order to make spreading easy, and to promote 
hardening, as for the silicate compound processed by the silane coupling agent which has the above-mentioned 
fluorine chain, it is desirable to make a curing catalyst live together. Although it will not be limited especially if the 
silicate compound by which the point was processed is dissolved as the above-mentioned solvent, it is still more 
desirable to use the alcohol of the class desirable that it is alcohol and same as the alkoxy group which a silicate 
compound has from a viewpoint of the stability of a coating constituent. 

[0017] The amount of the solvent to be used can be made into the 20 - 1000 weight section to the silicate 
compound 100 weight section by which could adjust suitably to extent from which thickness is set to 3-30 
micrometers, for example, processing was carried out [ above-mentioned ]. Moreover, as the above-mentioned 
curing catalyst, what promotes the condensation reaction of a silicate compound is desirable, and can mention an 
acid compound as such a thing. A Lewis acid compound is desirable in these. As an example of a Lewis acid 
compound, metal alkoxide metallurgy group chelates, such as aceto acetoxy aluminum, can be mentioned. Although 
the amount of this curing catalyst can be determined suitably, it is 0.1 - 10 weight section, for example to the 
silicate compound 100 weight section by which the point was processed. 

[0018] The silicate compound by which processing was carried out [ above-mentioned ] is applied to a base material 
using various approaches, for example, a bar coating machine, a doctor blade, a spin coater, a flow coater, and a roll 
coater. This base material needs to install the high translucency film, and can mention PET, a polycarbonate, etc. 
The thickness finally obtained can adjust coverage so that it may be set to 3-30 micrometers. When interference of 
light will occur in an uneven part if thickness is less than 1 micrometer, and it exceeds 30 micrometers, spreading is 
difficult at one quart. 

[0019] Thus, a hardening reaction advances by heating the silicate compound processed by the silane coupling agent 
which has the fluorine chain applied to the base material. Although hardening conditions change with the class of 
silicate compound by which processing was carried out [ above-mentioned ], or quality of the materials of the used 
base material, generally they can obtain the high translucency film by heating at 100-150 degrees C for 5 to 60 
minutes. 

[0020] The manufacture approach of the 2nd high translucency film of this invention makes a base material apply 
and harden the silicate compound processed by the silane coupling agent which has A fluorine chain, B photoresist 
ingredient, C photoinitiator, and the coating constituent containing D silicate curing catalyst. Moreover, the coating 
constituent of this invention contains the silicate compound processed by the silane coupling agent which has A 
fluorine chain, B photoresist ingredient, C photoinitiator, and D silicate curing catalyst. 

[0021] The silicate compound processed by the silane coupling agent which has the fluorine chain of Above A here 
is the same as that of what was explained in the manufacture approach of the 1st previous high translucency film. 
[0022] Next, the photoresist ingredient of B is described. As for this ingredient, what has a photopolymerization 
nature functional group in intramolecular, and has two or more photopolymerization nature functional groups is 
desirable. As such a thing, for example, ethylene glycol, tetraethylene glycol, Neopentyl glycol, propylene glycol, 1, 2- 
butanediol, A polyhydroxy compound and acrylic acids, such as trimethylol propane, pentaerythritol, and 
tripentaerythritol, Ester with unsaturated carboxylic acid, such as a methacrylic acid, an itaconic acid, and a maleic 
acid; Trimethylol propane glycidyl ether, Pentaerythritol polyglycidyl ether, propylene glycol diglycidyl ether, What 
carried out the addition reaction of the above-mentioned unsaturated carboxylic acid to epoxide, such as diglycidyl 
ester of the thing; phthalic acid which made epichlorohydrin react to a 2 and 2-screw (4-hydroxyphenyl)-propane; 
Hexamethylene di-isocyanate, 2, 4-tolylene diisocyanate, A polyfunctional isocyanate compound and 2-hydroxyethyl 
acrylate, such as isophorone diisocyanate, 4, and 4-methylenebis (phenyl isocyanate), 2-hydroxyethyl methacrylate, 
2-hydroxypropyl acrylate, Compounds, such as polyurethane acrylate compounded from the acrylic ester or 
methacrylic ester which has hydroxy! groups, such as 2-hydroxypropyl methacrylate, and the above-mentioned 
polyhydroxy compound, and polyurethane methacrylate, (Meta) The acrylic resin which has an acryloyl radical as a 
pendant radical can be mentioned. These can be chosen according to the physical properties for which the film 
obtained is asked, for example, when a degree of hardness is required, they can use the thing of many organic 
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functions for the film. Moreover, although this photoresist ingredient and compatibility may be bad, then, 
compatibility can be adjusted by embellishing a photoresist ingredient with silicate in part depending on the class of 
silicate compound of A. 

[0023] Furthermore, the translucency of the film obtained can be raised by setting up the refractive index of this 
photoresist ingredient between the refractive index of a silicate compound, and the refractive index of the base 
material with which it is applied to a coating constituent. Moreover, benzyl dimethyl beam-RU etc. can be mentioned 
as a photoinitiator of C. Moreover, generally these are marketed and the previous compound is sold as an IRUGA 
cure -651 from Ciba-Geigy. 

[0024] what, on the other hand, explained the silicate curing catalyst of D in the manufacture approach of the 1st 
previous high translucency film — in addition, what has optical latency or heat latency can be used. The handling by 
the ability raising the stability of this coating constituent easily if what has such latency is used. As what has the 
above-mentioned optical latency S. Peter Pappas work "UV Curing : Science and Technology;B. " Klingert work 
"Comments Inorg. Chem." (109-138 pages) No.3 and Vol.1 998[ 7 or ]; and Masahiro Kadooka work — " — the new 
UV-EB effectiveness technique and application expansion - although what is indicated by publications, such as new 
photocatalyst-" (the 1st ** (version), rad tech study group issue, 69-86 pages, 1997), is included It is not limited to 
these. Moreover, what is chosen from 2, 4, a 6-permutation-1 ,3,5-triazine compound, an onium compound, or a 
metal arene complex in addition to the above-mentioned thing can be used. On the other hand, cation generators, 
such as a salt of benzyl ammonium or sulfonium, can be mentioned as what has the above-mentioned heat latency. 
[0025] As for the content of the above A-D in the above-mentioned coating constituent, it is desirable that the 
photo initiators of the 10 - 1900 weight section and C are [1-30 weight section and the silicate curing catalyst of 
D ] 1 - 10 weight sections to the silicate compound 100 weight section processed by the silane coupling agent 
which has the fluorine chain of A for the photoresist ingredient of B. The photoresist ingredient of B) cannot obtain 
a high translucent rate, even if under 10 weight sections exceed the 1900 weight sections. Moreover, if the 
photoinitiator of C is under 1 weight section, even if it cannot obtain the film which has sufficient reinforcement but 
will exceed 10 weight sections, the effectiveness of balancing it is not acquired. Furthermore, if the silicate curing 
catalyst of D is under 1 weight section, the film which has sufficient reinforcement cannot be obtained by short- 
time heat curing, but if it exceeds 10 weight sections, the water resisting property of a film will be degraded. 
[0026] The coating constituent used in the manufacture approach of the high translucency film of this invention 
dissolves the above-mentioned component in a solvent. What was explained in the manufacture approach of the 1 st 
previous high translucency film as a solvent can be used. The solid content concentration of the above-mentioned 
coating constituent can be set as arbitration, for example, can be made into 10 - 70 % of the weight here. 
[0027] The above-mentioned coating constituent is applied to a base material in the manufacture approach of the 
2nd high translucency film of this invention. Here, a base material and spreading are based on the contents 
explained by the manufacture approach of the 1st previous high translucency film. 

[0028] Subsequently the coating constituent applied to the above-mentioned base material is dried. A solvent is 
distilled off by this desiccation and the non-hardened film is obtained. Although it is desirable to carry out so that 
the film may not harden as for desiccation and the condition changes with the classes and contents of the used 
solvent, 5-30 minutes can perform at 60-120 degrees C, for example. Moreover, when using the heat latency 
catalyst, it is necessary to dry below at the temperature which the catalyst function discovers. 

[0029] Thus, although the obtained non-hardened film is subsequently hardened, this hardening is first performed by 
optical exposure and, subsequently it is performed by heat. The above-mentioned optical exposure usually uses the 
lamp of HI40 for light irradiation devices, such as high-speed UV irradiation equipment. It can carry out by irradiating 
the light near 300nm for 2 to 6 minutes. After performing hardening by optical exposure, hardening by heat is 
performed. Hardening by this heat is usually performed for 5-120 minutes at 100-150 degrees C. Thus, the high 
translucency film can be obtained. 

[0030] The goods of this invention are equipped with the high translucency film by the manufacture approach of the 
above 1st or the 2nd high translucency film. As such goods, filters and showcases, such as a liquid crystal display 
and TV Braun tube, a lens, a light, etc. can be mentioned. 
[0031] 

[Example] Example 1 of manufacture Manufacture of the silicate compound processed by the silane coupling agent 
which has a fluorine chain It was dropped having maintained 2.25g (0.125 mols) of 0.01 -N hydrochloric acids to its 
1KBM7103 (silane coupling agent, Shin-etsu chemistry company make which have structure of CF3CH2CH2Si 
(OCH3)3) 27.28g (0.125 mols), and methanol 6.82g, and maintaining the temperature of the system of reaction at 40 
degrees C or less. MKC silicate 51 (hydrolysis condensate [ of methyl silicate ], refractive-index 1.392, Mitsubishi 
Chemical make) 1 3.09g (0.025 mols) was added here, and it was made to react under a ring current for 3 hours. 
Subsequently, with heating, blowing nitrogen gas, after distilling off a methanol, it heated at 135 degrees C and this 
temperature was maintained for 5 hours. Thus, the weight average molecular weight of the silicate compound after 
the obtained processing was [ 1.375 and the amount of survival of a silanol of 1250 and a refractive index ] 150 ppm. 
It was presumed from the result of the determination of molecular weight that the silicate compound after this 
processing has the structure where five trifluoro ethylene was introduced into MKC silicate 51. 
[0032] Example 2 of manufacture Manufacture of the silicate compound processed by the silane coupling agent 
which has a fluorine chain In the example 1 of 2 manufactures, it replaced with MKC silicate 51 and weight average 
molecular weight obtained similarly the silicate compound after the processing 1.372 and whose amount of survival 
of a silanol 1000 and a refractive index are 120 ppm except having used tetramethoxy silane 19g (0.125 mols). It was 



[JP, 2001-207120, A] 



4/5 ^— V 



presumed from the result of the determination of molecular weight that the silicate compound after this processing 
has the structure where three trifluoro ethylene was introduced into what five molecules of tetramethoxy silanes 
condensed. 

[0033] 10g of silicate compounds processed by the silane coupling agent which has the fluorine chain obtained in 
the example 1 of example 1 manufacture, and aceto acetoxy aluminum 0.2g were dissolved in 10g of butyl acetate. 
The base material with which the film was formed in the front face was obtained by applying this to the 
polycarbonate which is 91% of translucent rates which are a base material by bar coating-machine #5, and heating at 
1 20 degrees C for 60 minutes. 

[0034] In order to compare with this, it replaced with the previous silicate compound and the film was created on 
the polycarbonate, using respectively MKC silicate 51 and GH-100 (fluorine silicate, Daikin Industries, LTD. make 
which have a hydrolysis nature fluorine chain). In addition, the thickness of the film obtained by doing in this way • 
was 7-10 micrometers. 

[0035] The translucent rate of the base material with which these film was formed was measured by the hazemeter 
(HGM-30P, Suga Test Instruments Co., Ltd. make). Furthermore, the translucent rate after setting the base material 
with which each film was formed for one week under the moisture-proof condition of 60 degrees C and 90%RH was 
measured similarly. A result is shown in Table 1. 



[0036] 
Table 1] 










HSKMttL 




93.0 


93.0 




93.2 


93.2 


MKO>U*— h51 


92.0 


92.0 


GH-lOO 


93.5 


91.8 



[0037] 10g of silicate compounds processed by the silane coupling agent which has the fluorine chain obtained in 
the example 2 of example 2 manufacture, and aceto acetoxy aluminum 0.2g were dissolved in 10g of butyl acetate. 
After using bar coating-machine #15 for one side of the PET plate of a refractive index 1.56 and applying this to it, 
it heated at 120 degrees C for 30 minutes, and the film has further already been formed like one side. 
[0038] It was 93% when the translucent rate of the PET plate with which the film was formed in these both sides 
was measured by the previous hazemeter. Moreover, a pencil degree of hardness is JIS, although it is 3H and was 
hard compared with HB [ of a PET plate ]. In the cross cut adhesion test based on K5400, it was supple, and even if 
bent, it was not divided, except that 100/100 of results were obtained. Furthermore, the fall of abnormalities, such 
as a crack, and translucency was not accepted in the film after one-week progress under the moisture-proof 
conditions of 60 degrees C and 90%RH. 

[0039] As 2g of silicate compounds processed by the silane coupling agent which has the fluorine chain obtained in 
the example 2 of example 3 manufacture, 5g of photoresist ingredients shown in Table 2, respectively, and a 
photoinitiator, IRUGA cure-651 (Ciba-Geigy benzyl dimethyl beam-RU) 0.28g and each of 0.1 g of silicate curing 
catalysts shown in Table 2, respectively were dissolved in 5g of butyl acetate, and the coating constituents 1-5 
were obtained. These were applied to the polycarbonate (refractive index 1.56) which is a base material by bar 
coating-machine #1 5, and after performing heating for 5 minutes at 80 degrees C, the optical exposure was carried 
out at the conveyor speed of per minute 5m in the height of 8cm of lamp lighting fixture lower limits by 80 W/cm as 
condensing mold UV irradiation equipment using the high-speed UV irradiation equipment L-51 5 by Japan Storage 
Battery Co., Ltd. equipped with HI40N as a lamp. Then, heating was performed at 120 degrees C for 30 minutes, and 
the film which has the thickness of 7-10 micrometers was formed in the base material front face, respectively. 
[0040] About these, the translucent rate was measured by the hazemeter, and also hardenability was evaluated by 
existence of the finger touch on the front face of the film. It combines with these results and the theoretical value 
of the translucent rate at the time of carrying out the laminating of the silicate compound and photoresist ingredient 
which were processed by the silane coupling agent which has the translucent rate and fluorine chain of the 
polycarbonate which is a base material is shown in Table 2. 
;0041] 
Table 2] 
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[0042] In addition, the cable address of front Naka is as follows. Moreover, since there was a feeling of finger touch 
in the film obtained from the coating constituent 5, a translucent rate was not able to be measured. 
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TMM3: NK ester A-TMM3 (tetra-methylol ETANTORI acrylate by the new Nakamura chemistry company) 
TMM4: NK ester A-TMMT (tetra-methylol ethane tetraacrylate by the new Nakamura chemistry company) 
N-dimethyl (p-methoxybenzyl) anilinium p[ thing CG:N and N which made the tetramethoxy silane react to the end 
OH radical of TMM3~Si:NK ester A-TMM3, and ]-dodecylbenzenesulfonic acid salt AA: Aceto acetoxy aluminum 
[0043] From the result of examples 1 and 2, the film obtained by the 1 st manufacture approach of this invention had 
high translucency, surface hardness was high and it was checked that the engine performance does not fall [ the 
passage of time ]. On the other hand, although the film of high translucency is obtained when the fluorine silicate 
which has a hydrolysis nature fluorine chain is used, translucency has fallen under the moisture-proof conditions 
considered that hydrolysis advances. 

[0044] On the other hand, in the example 3, the translucent rate exceeding a theoretical value was able to be 
obtained by using the coating constituent which set up the refractive index of a photoresist ingredient between the 
refractive index of a silicate compound, and the refractive index of a base material. It is thought that a different 
property from that to which this only carried out the laminating of the two ingredients since the shift to the front 
face of a silicate compound had an inclination and was performed would appear. Furthermore, the film which has the 
translucent rate excellent in using what has heat latency as a silicate curing catalyst was obtained. 
[0045] 

[Effect of the Invention] In spite of the film obtained by the manufacture approach of this invention having high 
translucency and using the fluorine ingredient for it, its surface hardness is high, and the engine performance does 
not fall [ the passage of time ]. This is because the silicate compound whose fluorine chain is not lost even if it 
hydrolyzes with sufficient hardenability is used. 

[0046] On the other hand, especially in the coating constituent containing this silicate compound and a photoresist 
ingredient, a translucent rate higher than the case where the laminating of the refractive index of a photoresist 
ingredient is carried out by setting up between the refractive index of a silicate compound and the refractive index 
of a base material, using each ingredient separately can obtain. Moreover, the film which has the engine performance 
which was further excellent in using what has latency as a silicate curing catalyst can be obtained. 
[0047] Goods equipped with the film obtained by the manufacture approach of this invention can be widely used in 
fields, such as filters, such as a liquid crystal display and TV Braun tube, taking advantage of high translucency. 
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a) ~>v*-hit&vo<r>®m&kmmmw<nmvTmt<n 

Sr^rr 5 5 SMUl 2 ~4 <£> 1 otciai&roiS52t*; 

si-cteiLfcv/^-n^*, b) itmimttw. 

C) TtSB^K tJJ:^ D) S/jJ*— H«ft««ESr-ft* 
[if*3S8] Sg*3Sl~6lEifc<Z)V^tv^loc5*atc 

[»w ©»»*««] j: 

[000 1] 
[0 0 0 2] 

[0 0 0 3] C(Oj;5^S5S3t1±SrW'r-5^«, 0iJx. 

# y 7 y{btr= v tz<»7vwsmtz zni&m 
<r>yy mmmiz x o xm <b ti 3 Biogfttete^tt-c v > s 

to. Wm&i>*+&X'tl:^b^5fflm&&#VX^K. 0 
[0004] -7?, W^ffctt4r»»^-«fcie>«>aWSS5!ni 

3>J£ LT©7 5/I->y^r-h^ WO 9 6/2 6 2 5 4 

m^tzm^. ®%nzt*m\z^mytm&&^x^z> 

So 

[0 0 0 5] i85S3tt££*r-f3illi, s*sa*f 



«P £ *r-r 3 & m m ff>*— tr— x-m&&t>-£ 5 r. t C 

1. 5 6CDJ1 (S3t^9 0. 5%) wM-ffilC, /SJff^S 
1. 3 7fflI?rffi^btril;J;»), h-*/W>S3fe 
mti, 9 2%tiR)±t5 < , ::-e, m.e>©2^op^ 
(d, ^ft^ixwjf w^F.m-fcfcSKlfr^i . swjf&iS: 

(tSt. S5t^tt9 2. 5%t$P>fw|p)±U a*f^ 
[0 00 6] 

*v ^i«a*ffiRoiea*as 5 r t & g i$ t -r s 

t><7> 

[0 0 0 7] 

[0008] *<fc, 5 i ow;i533fcfflg|<©Si 

it^fefi, A) 7y^S^t5i/7y*;y7 , y y^J 
■ejaiLti/D^r- Hfc#*K B) JtiEflsttWft, C) 
ftWi&SI, *sj:t* D) ->y<7— h»ffc*flE«r-&#-r« 

as, a) i/vtr—hfc&titwmm&kmtnmvfmkcD 

rai-ffiB-TS t,<Z3T*fco-Cil/\ $P>}C, D) ->!)'7- 

[0 0 0 9] *3SKOT3— f^V^ffl^ifett. 

A) 7-yii4rf f5->7>*77'5 y^JtMlbfc 
isVtr-hik&Vs. B) 3HMbttim. c) %M*6*L 

[0 0 10] *9Sn«)4b£itt, ifecDSiiig^fet- 

[0011] 

[0 0 12] ±|27y^Sr*-rs^7V7Jyyy 
JWtt, ->y 4r— Mfc-i-*&lC7ySg#&»A-r*fc«>lcffl 

(CF 2 ) t (CH 2 ) .Si (OR) „R 3 _„ (lHt, 0~ 
3©1S, m(40~l 0<D&$U nlil~3WlSt, *3 
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tf^ cf 3 ch 2 ch 2 s i (och 3 ) Jz^sy^Xv 

l/ifmt UXtfiffcZtiX^Zhn&m^ZZb&X 
ZZo dt\ 1 2*3 J^^v^. isVtr-hlt&yo 

[0 0 13] ±B7y3Mlfc*r*i/?v*y^ 

y v^j(D«i3s*fft-es>5^y ^- Mfr&fttt* s i 

(OR) 4 (RttR*ftl-4©T^/H) t«Sh 
_blBR^*»d5 4S:±lHlSfc. WbSWC^ttT 

ft, 7b7^f^7^ f F7Xf/^7^ fh7 

7 p ntVi/i/7>'s f h 7 ^^>7 y ^r^lf -5 ^ d: 1 
KCVy^h51, 5 6^, 3/U3-htt)5^0ES 

y y > yjM t ^ y h ft^* t *m&Rfc 

[0015] ^<D£?\c^x'&tbtif^ ^vmm&^-r 

[0016] *$m<om 1 (omm^tam^m^mx 
iti/y^h^MS#iv:i*u «ft$*a 0 r. 

[0 0 17] ffll^SJWl«)*tt, K»*S3-3 0 MinlC 

ioooii»ttari:#^ss. *fc, Jiis^^bfi* 

l\ /UsfaWHb&lfoiDmb Lt, Tir h7t h^ri/7/U 



1 0 os*gi5(c^fbr, 0. i-ioii3r*fc5c 
[0018] ±m^m^titz^v^r- Ht&mx, m* 

<D^m. Mz-&. a— , K^*— h\ * 

Si^sds&sfc<o-c % pet, #y#-#*- 

ftSiWsW, 3^3 0 jamfcftS J: 5 

3 0/im«:JtlB*fcl3-ht?»**IB 
[0 0 19] rcoi; S«"^*fb-C^$ttfe 

7 7ii^t5^>7^77 p yy j/»j-effl.3a uoy 
5o Wfe*fl=HU ±B«W*ixfci/y lr-hfc&VQ<Dn 

m^m^x^zminttmcx^xmftz&s 

iC, 10 0-15 0tt:5-6 0^»t5r^iCj: 

[0020] *mwcom 2 <owa*ttiKo»5ft*ifeHt. 

A) 7^i«S:tt5S/7^y/y y^J-CMLt 

t/Vtr-bit&m. B) *«fttt»», C) 

#J:tf* D) i/y^-hWk«JMESr*«--r*=»-^-f ^ 

w^3-t^«»^ a) y^mm^m 

ft. B) *«8fttt«-». C) XMimL #J:t* D) > 
[0 0 2 1] rr-e_blBA) <0 7 y 

[0 0 2 2] ftlC, B) CO^ftttWWcoV^^ 

r*^«9, 2o^±^D*m^^4 / i'tgs^^orv^5t>^^ 

y 7 p nfc , Uvyy3^K 1, 2-^^>"^^- 

/K h y^xy ^ y /u*£<Dtfy t Kn^^ 

m^(D^m^/^^^b<D^^y"^ ; hy^fn-;v 

y^yv'^x-f/K tr u^^y =2— /^>/y 

v^/wzn— X/K 2, 2-t*^ (4-t Kn^>>7xx 
/]✓) -^n^^jcaiif^nyufc Ky VS:R/S**fct 

fi/y^y^-h, 2, 4-hyi/y^y^7 
-fy^oy^y^-h, 4, 4* -^^ 
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X*— Ht&ynt 2-b Kn^i/xf/VT^ 

2 - t: Kn^v^^vi^ y K 2-fc:Kn3ri/ 

y h^<D7K^S$:^i-sr^ y/w^^/i^fcte 
y/u^^^/u^iiia^y t Kndr^fet^ 
b^^n-s^y z^p^t? y h^^u^y ? 

v n^g^^^v hmt irxm-rzr? y /MSMifc 

£fc. A) tf»y Mb^3<0««{££oT 

[0023] ^<D%mtmiPc<nm$xm*. > 

[0 0 2 4] — D) <DVy-{r— hffift*«SEtt, jfeO 

LTteU S. Peter Pappas 
h^S r UV Curing: Science and 
TechnologyJ ;B. K 1 i n g e r t b 
f rComnien t s Inorg. Chem. J 
(1 0 9-1 3 8^ No. 3, Vol. 7, 19 
9 8?) ;^<ttK«MIE^e>* nKUV-EB^m&ffi 

kj&mmm-m^ytmm-} mim ok) , 7K7 

iy*Wft£&ft. 6 9-8 6^ 1 9 9 7?) ft if 

2, 4, 3, 5-niryyft*», *- 

^V^T>*^^A*fcr±^^*^^A(DSttif 

[0 0 2 5] ±E=— ^ ^ttrtWcfettSJiBA) 
-D) A) <D7 y 

7 V ^"CJfflLfc^!!^ MfrS^l 0 OMfflHC 
»tt, B) (OMItttfl'S^ 1 0-1 9 0 0 
C) <03fcBBte£W i — 3 OfifiSB, D) <D*/i)tr—Y& 



ittem&i-i om&nxhzz k*m&vi<\ b) o 

1 OM^Itt), 1 9 0 0«A9$£ 

•ef^rtmf, 1 0S4IE£±[§J££:7^/ua<£> 
[0 0 2 6] ^MoiWaafiffiR^MiS^ffi^^v^rffi 

*tcK^5 pTtB-efc 9 , 10-7 0ii%it 

[0 0 2 7] 2 <OS5a*14JR^»at*ffiiC^ 

[0028] ±E*wic»*snfc3— x>f ^»*» 

£Tf^mm\££*>m%:Z>&, 6 0-1 2 0tT? 

5-3 0^-efT5rt^-e#S o JR»fiEtt«JSE«: 

[0 0 2 9] :©± 5i^UX#fotL^:*aftJIStt, 

ti, fc^xmzxixmitiZo ±E*nMttt, 

vflB»»«*ifo*flg*tSe«^iB#H I 40^)7^ 
fflV^T 3 0 0 nmWifi^2-6^Iltt6:^lC 

1 0 0— 1 5 0°CX5~~ 1 2 0ftfflftt>tlZ o Z.<D&? 

[0030] *mw<nm&tt. ±asi*^n«2©S5 

<< htek&m?Z^k&XZZ> 0 
[0 0 3 1] 

KBM7 103 (CF 3 CH 2 CH 2 Si (OCH 3 ) 3 CD 

7. 28g (0. 1 2 5mo 1 ) *5£Xf*f 

8 2gtC, 0. 0 1NI82, 25g (0. 125mo 

1 ) S:KJS3Rtf>i&&«: 4 0 t^T^jSt^ ^?BT U 
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m*$rim&m. mmm 1 . 392. =mt^tm) 1 

3. 09g (0. 025mol) ^PX, MtiHTX 3 

&<Di/ ]) >T— Mb^OSfi^^fti* 1 2 5 0, m 
Sf^fl 1 . 3 7 5. >7 y — /VCO^AJS 1 5 0 p p m 

y h 5 i tc h y ^/u^-a u 5 i@^a $ 
[0032] »mm 2 z * igMt £ ^ z ^* y ^ 



[0037] m 



1 l^l/VT, MKCv-y b 5 1 &Cft*lT, X 
h7^h^7>19g (0. 125mol) £rfl^ 
t^irWffliCLt, 0 0 0, 

J3#f^a> 1 . 372, */=7 y — y^co^a^ 1 2 0 P P 

£§^L/c^cDlC. by ^/v^aai^i/v£^3®^A$ 
[0 0 3 3] HifeffJl 



f 1 ^#^tbfc 7 ^^^w-r 5 ^7 yzf y >- 

— zK^— hiC^— 3 — ^ — # 5Xr^*U, 12 0tt6 
#fc c 

[0 0 3 4] cttirit^-r^^^. 9t<D^Vr-Yik<& 
mcftZ-X^ MKCi/y^- h 5 1 :fcJ;tfGH- 10 0 

\zm*fti&i,ti 0 **3, z.<D&o\z\^xnhfrtz.m<Dm. 
[0035] ^fth<nmmf&ztitzmtf<D&ytm&, 

MX^-^- (HGM-3 0P, 

«£r, 6 0t, 9 0%RH<DWM^T(ClilPa*5V>fc 

[0 0 3 6] 
[SI] 



^ffj-esaaLfc^y ^r— Mfc-&»i o g ^ti? hr-tr h 

ft?$itr/c 0 rixSrJSJf*!. 5 6©PETfi^ffiM 
-3-^-#15Srffi^rMLfc*, 12 0tT3 0 

[0 0 3 8] ^(Dffi^M^tlfcPETS^l* 
*&Jfc<0^X*— ^ffl^Ufc&c:^ 9 3%-Cfc 
ofc 0 £/c, #&3MSSStt, 3H"Cfc^ PETfi^HB 
|Cjfc^T«<ttoTV\fcdS, J IS K5 4 0 0icS<5 

<*«i wrest, ioo/iooo«#mnfc 
fife, siftiWisrifift^ofc, S 

[0039] mmw3 



r-651 (f ^r-afi^^y^i/^ f 

-/U) 0. 2 8g, joj:^ S2l^:h^Jh^£ftfc^> 

£, SH-efc^jKy^— <a*f*i. 5 6) k 
X— # 1 5-C»*U 8 o^c^s^PaanfRSrfl 



L-5 1 5^V>T, SOW/craTv^ITfiS 

/Co *<d«, 1 2 otr-3 o»ao»«rffv\ S«*S^ 
7 ~ 1 o m m<om£ SrWi-SKSr^n^H^ Ufco 
[0040] r^ico^r, S*^w^7-^- 

y > ufc v y y it&m t %mtmtw t 

[0 0 4 1] 
[*2] 
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92.8 


923 


93.0*; 


91.8 




925 





•1 7vm*tt+ttVtn7^M'1&XtoWU±W 



[0 0 4 2] «i©^SW*toii^«W»*^ * 

TMM3 : NKx^t^A-TMM3 (W4»4tfl^tfcR 

TMM4 : NKx^rM-TMMT GK*Wfc^lfc84 

TMM3 -S i : NKx7r/^A-TMM3£O^OH 

CG : N, N, N-v^^vu (p-* h*i<"Oi?M 

A A : Tir hTir h3rVTvUS~#^ 
[0 0 4 3] mHMl# XX* 2 *38Wo* 

[00 4 4] 3ttfcM 3 t?tt, *«fttt*t»?>JH«f 



[0 0 4 5] 

[0 0 4 6] ros/y^-Mfc^fcJWffctt** 

So ^fc. ->y ^-hmtmmt ^xm&vt&^-rzh 

[0 0 4 7] **Mo«Jfi^^bixSHt«:«x.fc« 
V^7 9 yf$07>f As*— ta E <Dftmic&\,^Xtu 



7oyh^-i;(Dit 

F^ — 4J038 DB031 DB032 DB041 DB042 
DL021 DL022 FA151 FA152 
FA201 FA202 FA231 FA232 
FA281 FA282 JA17 JC32 
KA03 KA04 KA06 KA14 NA19 
PA17 PA19 PB08 
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